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S2 

2-(Tetra-O-acetyl-β-D-glucopyranosyl-1-oxy)-5,8-dihydroxy-3-methylnaphthalene-1,4-dione 18 (U-444), (1H NMR - 500 MHz,           

13C NMR - 125 MHz, solvent - CDCl3) 
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S3 

2-(Tetra-O-acetyl-β-D-glucopyranosyl-1-oxy)-3-ethyl-5,8-dihydroxynaphthalene-1,4-dione 19 (U-443), (1H NMR - 500 MHz,           

13C NMR - 125 MHz, solvent - CDCl3) 
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S4 

2,3-Bis(tetra-O-acetyl-β-D-glucopyranosyl-1-oxy)-5,8- dihydroxy-6-methylnaphthalene-1,4-dione 20 (U-420) , (1H NMR - 500 

MHz, 13C NMR - 125 MHz, solvent - CDCl3) 
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S5 

2,3-Bis(tetra-O-acetyl-β-D-glucopyranosyl-1-oxy)-6-ethyl-5,8-dihydroxynaphthalene-1,4-dione 21 (U-421), (1H NMR - 500 MHz, 

13C NMR - 125 MHz, solvent - CDCl3) 
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S6 

2-(Tetra-O-acetyl-β-D-glucopyranosyl-1-oxy)-5,8-dihydroxy-6,7-dimethylnaphthalene-1,4-dione 23 (U-330), (1H NMR - 500 

MHz, 13C NMR - 125 MHz, solvent - CDCl3)
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S7 

3-(Tetra-O-acetyl-β-D-glucopyranosyl-1-thiomethyl)-2,5,8-trihydroxynaphthalene-1,4-dione 28 (U-633), (1H NMR - 500 MHz, 

13C NMR - 125 MHz, solvent - CDCl3) 

 

 

12 11 10 9 8 7 6 5 4 3 2 1 ppm

1
.
9
9
8

2
.
0
0
2

2
.
0
1
7

2
.
0
2
7

3
.
6
6
6

3
.
7
4
9

3
.
9
2
8

3
.
9
7
2

4
.
1
8
0

4
.
6
8
8

5
.
0
5
3

5
.
0
8
0

5
.
2
1
3

7
.
2
1
5

7
.
3
2
2

7
.
6
8
6

1
1
.
4
8
5

1
2
.
6
8
7

1
2
.
1
1
2

1
.
0
2
9

1
.
0
1
1

1
.
0
3
6

0
.
9
8
0

1
.
0
1
8

0
.
9
9
1

1
.
9
5
5

0
.
9
8
9

0
.
9
9
3

1
.
0
0
0

0
.
9
7
2

1
.
0
0
5

1
.
0
2
7

HO

O

O OH

OH

S

O

OAc

AcO

AcO

AcO

2030405060708090100110120130140150160170180190200 ppm

2
0
.
5
5
0

2
0
.
5
7
8

2
0
.
6
4
9

2
0
.
6
6
2

2
1
.
7
3
4

6
2
.
0
5
0

6
8
.
4
8
4

6
9
.
9
9
9

7
3
.
9
0
0

7
5
.
8
0
7

8
3
.
9
3
0

1
1
0
.
2
7
2

1
1
0
.
5
3
7

1
2
2
.
4
3
4

1
2
7
.
9
8
8

1
3
1
.
9
6
3

1
5
3
.
8
3
2

1
5
7
.
3
9
4

1
5
8
.
1
4
0

1
6
9
.
3
2
2

1
6
9
.
3
7
1

1
7
0
.
1
6
4

1
7
0
.
5
7
2

1
8
1
.
8
0
3

1
8
7
.
4
2
9

HO

O

O OH

OH

S

O

OAc

AcO

AcO

AcO

28 (U-633) 

28 (U-633) 



 

S8 

3-(Tetra-O-acetyl-β-D-glucopyranosyl-1-thiomethyl)-2,5,8-trihydroxy-6,7-dimethylnaphthalene-1,4-dione 29 (U-519), (1H NMR - 

500 MHz, 13C NMR - 125 MHz, solvent - CDCl3)

 

 

 

1234567891011121314 ppm

1
.
9
9
0

2
.
0
1
2

2
.
0
2
6

2
.
2
7
2

2
.
3
0
1

3
.
6
6
7

3
.
7
4
1

3
.
9
2
8

3
.
9
6
5

4
.
1
8
6

4
.
7
0
3

5
.
0
3
6

5
.
0
7
6

5
.
2
0
6

7
.
6
7
5

1
2
.
1
5
2

1
3
.
4
1
7

5
.
9
8
2

5
.
9
8
3

2
.
9
6
0

3
.
0
1
5

0
.
9
6
3

1
.
0
0
6

1
.
0
1
2

1
.
0
1
9

1
.
0
2
5

1
.
0
0
0

1
.
9
7
1

0
.
9
7
5

1
.
0
2
4

1
.
0
3
3

1
.
0
3
7

HO

O

O OH

OH

S

O

OAc

AcO

AcO

AcO

Me

Me

2030405060708090100110120130140150160170180190 ppm

1
2
.
1
5
1

1
2
.
7
6
0

2
0
.
5
5
3

2
0
.
5
7
8

2
0
.
6
5
5

2
1
.
8
8
9

6
2
.
0
7
0

6
8
.
4
9
0

7
0
.
0
6
7

7
3
.
9
6
1

7
5
.
7
6
4

8
3
.
9
6
5

1
0
7
.
5
4
5

1
0
7
.
7
6
2

1
2
1
.
7
2
2

1
3
6
.
6
4
3

1
4
1
.
5
3
3

1
5
3
.
8
8
3

1
5
7
.
8
3
2

1
5
8
.
5
6
7

1
6
9
.
3
2
2

1
6
9
.
3
6
8

1
7
0
.
1
7
7

1
7
0
.
6
1
3

1
8
0
.
0
7
9

1
8
6
.
4
2
0

HO

O

O OH

OH

S

O

OAc

AcO

AcO

AcO

Me

Me

29 (U-519) 

29 (U-519) 



 

S9 

3-(Tetra-O-acetyl-β-D-glucopyranosyl-1-thiomethyl)-6,7-dichloro-2,5,8-trihydroxynaphthalene-1,4-dione 30 (U-518), (1H NMR - 

300 MHz, 13C NMR - 75 MHz, solvent - CDCl3)
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S10 

3-(Tetra-O-acetyl-β-D-glucopyranosyl-1-thiomethyl)-2,5,8-trihydroxy-7-methoxynaphthalene-1,4- dione 31 (U-639), (1H NMR - 

500 MHz, 13C NMR - 125 MHz, solvent - CDCl3)
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S11 

3-(Tetra-O-acetyl-β-D-glucopyranosyl-1-thiomethyl)-2,5,8-trihydroxy-6,7-dimethoxynaphthalene-1,4-dione 32 (U-637), (1H NMR 

- 500 MHz, 13C NMR - 125 MHz, solvent - CDCl3)
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S12 

3-(β-D-Glucopyranosyl-1-thiomethyl)-2,5,8-trihydroxynaphthalene-1,4-dione 38 (U-635), (1H NMR - 500 MHz, 13C NMR - 125 

MHz, solvent – DMSO-d6) 
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S13 

3-(β-D-Glucopyranosyl-1-thiomethyl)-2,5,8-trihydroxy-6,7-dimethylnaphthalene-1,4-dione 39 (U-520), (1H NMR - 500 MHz, 13C 

NMR - 125 MHz, solvent – DMSO-d6)
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S14 

6,7-Dichloro-3-(β-D-glucopyranosyl-1-thiomethyl)-2,5,8-trihydroxynaphthalene-1,4-dione 40 (U-624), (1H NMR - 500 MHz, 13C 

NMR - 125 MHz, solvent – DMSO-d6)
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S15 

3-(β-D-Glucopyranosyl-1-thiomethyl)-2,5,8-trihydroxy-7-methoxynaphthalene-1,4-dione 41 (U-644), (1H NMR - 700 MHz, 13C 

NMR - 176 MHz, solvent – DMSO-d6)
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S16 

3-(β-D-Glucopyranosyl-1-thiomethyl)-2,5,8-trihydroxy-6,7-dimethoxynaphthalene-1,4-dione 42 (U-640), (1H NMR - 500 MHz, 

13C NMR - 125 MHz, solvent – DMSO-d6) 
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S17 

3-(Tetra-O-acetyl-β-D-glucopyranosyl-1-thiomethyl)-5,8-dihydroxy-2-methoxynaphthalene-1,4-dione 43 (U-634), (1H NMR - 500 

MHz, 13C NMR - 125 MHz, solvent – CDCl3)
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S18 

3-(Tetra-O-acetyl-β-D-glucopyranosyl-1-thiomethyl)-5,8-dihydroxy-2-methoxy-6,7-dimethylnaphthalene-1,4-dione 44 (U-521), 

(1H NMR - 500 MHz, 13C NMR - 125 MHz, solvent – CDCl3)
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S19 

3-(Tetra-O-acetyl-β-D-glucopyranosyl-1-thiomethyl)-6,7-dichloro-5,8-dihydroxy-2-methoxynaphthalene-1,4-dione 45 (U-523), (1H 

NMR - 500 MHz, 13C NMR - 125 MHz, solvent – CDCl3)
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S20 

3-(Tetra-O-acetyl-β-D-glucopyranosyl-1-thiomethyl)-5,8-dihydroxy-2,7-dimethoxynaphthalene-1,4-dione 46 (U-645), (1H NMR - 

700 MHz, 13C NMR - 176 MHz, solvent – CDCl3)
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S21 

3-(Tetra-O-acetyl-β-D-glucopyranosyl-1-thiomethyl)-5,8-dihydroxy-2,6,7-trimethoxynaphthalene-1,4-dione 47 (U-638), (1H NMR 

- 500 MHz, 13C NMR - 125 MHz, solvent – CDCl3) 
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S22 

3-(β-D-Glucopyranosyl-1-thiomethyl)-5,8-dihydroxy-3-methoxynaphthalene-1,4-dione 48 (U-636), (1H NMR - 500 MHz, 13C 

NMR - 125 MHz, solvent – DMSO-d6) 
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S23 

3-(β-D-Glucopyranosyl-1-thiomethyl)-5,8-dihydroxy-2-methoxy-6,7-dimethylnaphthalene-1,4-dione 49 (U-522), (1H NMR - 700 

MHz, 13C NMR - 176 MHz, solvent – DMSO-d6) 
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S24 

6,7-Dichloro-3-(β-D-glucopyranosyl-1-thiomethyl)-5,8-dihydroxy-2-methoxynaphthalene-1,4-dione 50 (U-625), (1H NMR - 500 

MHz, 13C NMR - 125 MHz, solvent – DMSO-d6)
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S25 

3-(β-D-Glucopyranosyl-1-thiomethyl)-5,8-dihydroxy-2,7-dimethoxynaphthalene-1,4-dione 51 (U-646), (1H NMR - 500 MHz, 13C 

NMR - 125 MHz, solvent – DMSO-d6)
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S26 

3-(β-D-Glucopyranosyl-1-thiomethyl)-5,8-dihydroxy-2,6,7-trimethoxynaphthalene-1,4-dione 52 (U-641), (1H NMR - 700 MHz, 

13C NMR - 176 MHz, solvent – DMSO-d6)
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S27 

3-(Tetra-O-acetyl-β-D-glucopyranosyl-1-thiomethyl)-2,5,6,7,8-pentahydroxynaphthalene-1,4-dione 56 (U-629), (1H NMR - 700 

MHz, 13C NMR - 176 MHz, solvent – CDCl3) 
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S28 

3-(Tetra-O-acetyl-β-D-galactopyranosyl-1-thiomethyl)-2,5,6,7,8-pentahydroxynaphthalene-1,4-dione 57 (U-631), (1H NMR - 700 

MHz, 13C NMR - 176 MHz, solvent – DMSO-d6) 
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S29 

3-(Tetra-O-acetyl-β-D-mannopyranosyl-1-thiomethyl)-2,5,6,7,8-pentahydroxynaphthalene-1,4-dione 58 (U-630), (1H NMR - 500 

MHz, 13C NMR - 125 MHz, solvent – CDCl3) 
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S30 

3-(Tri-O-acetyl-β-D-xylopyranosyl-1-thiomethyl)-2,5,6,7,8-pentahydroxynaphthalene-1,4-dione 59 (U-628), (1H NMR - 500 MHz, 

13C NMR - 125 MHz, solvent – DMSO-d6)
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S31 

3-(β-D-Glucopyranosyl-1-thiomethyl)-2,5,6,7,8-pentahydroxynaphthalene-1,4-dione 60 (U-649), (1H NMR - 700 MHz, 13C NMR - 

176 MHz, solvent – DMSO-d6)

 

 

345678910111213 ppm

2
.
9
5
5

3
.
0
5
4

3
.
1
0
3

3
.
1
2
6

3
.
4
4
8

3
.
5
6
7

3
.
6
8
1

3
.
8
6
3

4
.
3
9
3

4
.
9
0
2

1
0
.
3
9
3

1
2
.
5
0
0

1
3
.
2
8
8

1
.
0
3
4

0
.
9
6
1

1
.
0
4
1

1
.
0
4
3

1
.
1
1
5

0
.
9
9
3

0
.
9
8
4

1
.
0
2
5

1
.
0
0
0

2
.
8
2
1

2
.
9
3
7

0
.
8
5
7

0
.
8
6
9

OH

HO
HO

OH

O
S

OH

OH

OH

OH

HO

O

O

30405060708090100110120130140150160170180 ppm

2
1
.
2
2
9

6
0
.
8
4
5

6
9
.
7
3
3

7
3
.
1
8
9

7
8
.
4
6
7

8
0
.
7
5
2

8
5
.
9
0
1

1
0
2
.
2
2
7

1
0
6
.
8
1
6

1
2
1
.
1
5
7

1
3
9
.
8
6
5

1
4
2
.
3
8
1

1
5
4
.
8
5
3

1
5
7
.
9
7
0

1
6
6
.
4
8
6

1
7
1
.
9
9
6

1
7
3
.
6
1
9

OH

HO
HO

OH

O
S

OH

OH

OH

OH

HO

O

O

60 (U-649) 

60 (U-649) 



 

S32 

3-(β-D-Galactopyranosyl-1-thiomethyl)-2,5,6,7,8-pentahydroxynaphthalene-1,4-dione 61 (U-650), (1H NMR - 500 MHz, 13C 

NMR - 125 MHz, solvent – DMSO-d6)
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S33 

3-(β-D-Mannopyranosyl-1-thiomethyl)-2,5,6,7,8-pentahydroxynaphthalene-1,4-dione 62 (U-648), (1H NMR - 500 MHz, 13C NMR 

- 125 MHz, solvent – DMSO-d6) 
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S34 

3-(β-D-Xylopyranosyl-1-thiomethyl)-2,5,6,7,8-pentahydroxynaphthalene-1,4-dione 63 (U-647), (1H NMR - 500 MHz, 13C NMR - 

125 MHz, solvent – DMSO-d6) 
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